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Outline 
• Organization of Crime Laboratory 
• Toxicology Section 

• Sample Submitting 
• Sample Receiving 
• Sample Analysis 

• Alcohol/Volatile Analysis 
• Carboxyhemoglobin Analysis 
• Drug Screening Analysis 

• Current Challenges & Future Goals 
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Toxicology Case Work 
• ~ 4000 cases per year 
• DUI & DUI-D 
• State Medical Examiner 
• County Coroner 
• Traffic Fatalities 

• Decedents 
• Survivors 

• Drug Facilitated Sexual Assaults 
• Officer Investigations 
• Other Investigations; upon approval of Laboratory Director 
• No Analysis for Ingestion Cases 



Toxicology Specimen Collection Kits 
• Urine Collection Kit 

• Form 104-U 
• Urine Container 
• Specimen & Kit Seals 

• Blood Collection Kit 
• Form 104 
• Medically Qualified Personnel 
• Grey Top Vacutainer, Needle, Needle 

Guide, Disinfectant 
• Specimen & Kit Seals 

• Postmortem Collection Kit 
• Coroner’s Request for Toxicological 

Analysis 
• Vacutainer Tubes, Urine Container, 

Syringes & Needles 
• Specimen & Kit Seals 



Specimen Seals & Kit Seals 

• Completed Specimen 
Security Seal 

• Completed Blood and 
Urine Kit Shipping Seal 

• Postmortem Kit Seal 



Sealed Specimens 
• Blood & Vitreous Vacutainers 
• Urine Containers 



Form 104 



Form 104-U 



Coroner & 
Traffic Fatality  
Request 
Form 



Submitting Samples 
• Common Delivery Methods 

• US Mail 
• Personal or Hand Delivery 

• Samples do not need to be refrigerated or frozen 
• Avoid extended periods of extreme conditions 

• Dash of squad car 
• Postal drops over hot weekends or subzero weekends  

• Please use appropriate postage 
 



Laboratory Receipt of Samples 
• US Mail samples delivered to laboratory 
• Evidence Technician cuts seal on kit box and enters 

information into LIMS system 
• LIMS generates case number (e.g. CLD12-01798) 
• Case Number written on Submission Form 
• Barcode(s) Placed on Specimen(s) 
• Samples Received into the LIMS System  

• Submitted Date and Time 

• Evidence Technician Transfers Samples to Refrigerator 
for Storage 



Received Specimens 



Alcohol/Volatile Analysis 
• Sample Preparation & Batching 
• Instrumental Analysis 
• QA QC 
• Reporting 
• Turnaround Times 



Sample Preparation & Batching 
• Pipette Blood into Headspace Gas Chromatography (HS 

GC) Vial and Dilute with Internal Standard 
• Hamilton Pipettor Diluter 

• Calibration Standards, Controls and Subject Samples 
• Samples run in Batches depending on number of samples 

received that day (10 – 40) 
 
 
 



Instrument Analysis 
• Headspace Autosampler with Gas Chromatograph 

CombiPal PerkinElmer Turbo Matrix 110 



Instrument Analysis 
• Data 

Ethanol 

n-Propanol 



QA QC 
• Correlation Coefficient ≥ 0.999 
• Controls ± 5 % of known value 

• e.g. 0.100 g/100 mL => 0.095 g/100 mL - 0.105 g/100 mL 

• Duplicates of Subject Samples Relative Difference < 3% 
• Now collecting data to 4 decimal places 
• Reporting lowest of duplicate analysis 
• Lowest result truncated to 3 decimal places 
• e.g. 0.1226 and 0.1236 g/100 mL 

• Average = 0.1231 g/100 mL 
• Percent Relative Difference  

 
• Reported result = 0.122 g/100 mL 

• g/100 mL = weight % 



Reporting 
• Toxicology 

Alcohol/Volatiles 
Analytical Report 



Turnaround Times 
• Alcohol/Volatile Analysis 
• Average of 6 days from sample receipt at the laboratory 

 
 



Other Volatiles/Inhalants 
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Carboxyhemoglobin 
• Instrument Analysis 

• Avoximeter 
• OSM3 



Carboxyhemoglobin 
• Toxicology Carboxyhemoglobin Analytical Report 

• Results less than 10%  saturation will be reported as “Less than 
10%” 

• Results 10% - 75 % saturation 
• Confirmed on a second instrument if possible 
• Reported as the average truncated to the nearest whole percentage  

• Results greater than 75% saturation will be reported as “Greater 
than 75%. 



Drug Analysis 
• Sample Batching 
• Sample Preparation 

• Liquid-Liquid Extraction 
• Solid Phase Extraction 

• Instrument Analysis 
• LC/MS/MS 
• GC/MS 

• QA QC 
• Reporting 
• Turnaround Times 
 



Drug Analysis 
• Sample Batching 

• Samples grouped by type & matrix 
• DUI or  Corner, Medical Examiner, & Sexual Assault 
• Blood or Urine 

• 20 – 40 samples included in a batch 
• Sample preparation takes 1 – 4 hours 
• Initial Screen for 40 samples takes ~ 48 hours to run on the 

instrument 
• Data Analysis takes 1 – 3 days 
• Drug Confirmations 2 – 5 days 

 



Drug Analysis 
• Sample Preparation 

• Liquid-Liquid Extraction 

Organic 
Solvent 

Aqueous 
Solvent 

= Drug or Analyte of Interest 
= Proteins, Lipids, Urea, etc. 



Drug Analysis 
• Sample Preparation 

• Solid Phase Extraction 



Instrument Analysis 
• Liquid Chromatography Mass Spectrometry Mass 

Spectrometry (LC/MS/MS) 
• Targeted Screening Approach 

• Instrument parameters set for analytes of interest 
• Traffic Related Offenses 96 drug panel 
• Medical Examiner, Coroner, & Sexual Assault 116 drug panel 
• Analytes chosen  

• Top analytes detected from 2005 – 2008 
• Article “Recommendations for Toxicological Investigation of Drug 

Impaired Driving” J. Forensic Sci. September 2007. 

• Gas Chromatography Mass Spectrometry 
• Analyte Confirmation 



Instrument Analysis 
• Data 



QA QC 
• Positive Controls run every 10 subject samples 

• A mixture of 5 – 6 Drug Analytes 

• Negative Control run one per batch of samples 
• Detect Presence of Internal Standard 
• Match Retention to known standard 
• Match Spectra to known standard 
• Blank Solvent or Buffer Injections  
  between each sample 

 



Reporting 
• Toxicology Drug 

Screening 
Analytical Report 

• Page 1 



Reporting 
• Toxicology Drug 

Screening 
Analytical Report 

• Page 2  
 



Turnaround Times 
• Drug Screening 
• Average of 43 days from sample receipt at the laboratory 



THC Screening in Urine 
• OnTrak TesTstik™ 

Δ9-Tetrahydrocannabinol 
THC 

THCA or THC-COOH 11-Hydroxy-THC 



THC Screening in Urine 
• OnTrak TesTstik™ 

 

Negative Result Positive Result 



THCA Confirmation in Urine 
• Structure specific test 
• Sample Preparation 

• Cleave glucuronide 
• Liquid-Liquid Extraction 
• Derivatize 

• GC/MS Analysis 
• Report Levels over 15 ng/mL 
 

Δ9-Tetrahydrocannabinolic Acid 
(THCA or THC-COOH) 



• Toxicology Drug Screen Analytical Report 

THC Reporting 

Positive 

Negative 

Negative 



Current Challenges 
• Synthetic Cannabinoids 

Naphthoylindoles Napthylmethylindoles Napthoylpyrroles 

Napthylmethylindenes Phenylacetylindoles Cyclohexylphenols 

Classical Cannabinoids Endocannbinoids Benzoylindoles 

O

N

R4

R3 R2 R1

NR3 R2 R1

O

NR2 R1

R3 R2 R1

R4

R2

O

NR2 R1

OH

R1

OH

R2

OH

R1O

R2

N
H

O
OH N

O



Current Challenges 
Redwood Toxicology 

 NMS Lab 
 

MedTox 



Current Challenges 
• Synthetic Cathinones (Bath Salts) 

Amphetamine 

Cathinone 

Mephedrone 

NMS 



Future Goals 
• Drug Analyte Quantitation 

• Begin with Major Drug Classes 
• What does the number mean? 
• More QA QC 

• Qualitative and Quatitative Analysis of THC, THCA, and 
11-Hydroxy-THC in whole blood 
 
 

 



Questions 
 
 

Janelle Portscheller 
jportscheller@nd.gov 

 
 

Crime Laboratory Division 
http://www.ag.nd.gov/CrimeLab/CrimeLab.htm 

701-328-6159 
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